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This invention relates .to a developing device which
can be applied'to an image-forming machine such as an
5°  electrostatic copying machine and an electrostatic .

-printing machine.

Image-forming machines such as an electrostatic
copying machine are equipped with a developing device for
10 © developing the resulting latent electrostatic image to a
toner image. Generally, such a developing device.is
adapted to be mounted and detached on and from the main
body of the image-forming machine to-facilitate _
maintenance of the developiné device itself, or to enable
5 the developing device to be replaced intthe case of
monocolor copying (see,'for example, Japanese Laid-Open
patent Publication No. 229072/1985). '
A conventional'developing device such as-the_one
disclosed in the above-cited Japanese Laid~Open Patent
20 publication No. 229072/1985 is of such a structure as can
be mounted detachably on the image- formlng machlne by
.mov1ng it vertically. Because of this. structure the
mounting and detaching operatlons of the developlng
device are not easy. Furthermore, since a space should
25  pe provided in ‘the main body of the image-forming machine
 for mounting and detaching the developing device, the
1mage forming machine increases in size.
. There also exists a developlng device of the. type
' which is mounted movably between an operatlng position .
35 near an electrophotographic material at which position a
developer in the developlng device acts on the
electrophotographic material and a non- operatlng p051t10n.
~away from the electrophotographlc material: at Wthh '
p051tlon the developer does not substantlally act on the.
'35; electrophotographlc materlal and which is brought to the
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above non-operating position at the time of mounting and
detachihg the developihg device in otder to avoid damage
of the electrophotographic material {see, for example,
Japanese Laid- ~Open Utility Model Publication No.
52746/1981). However, since this conventional deveJoplng
device is movable horizontally between the operating
position and the non#bperating position, a relatively
large space is required for the-aeveleping device, and it
is difficult to build the image-forming device with a small
size. | _ _ _ i
' In an attempt to.eliminate the various defects of
the prior art, we proposed an improved developing device .

disclosed in the specification and,d:awings of Japanese

Patent Application No. 235929/1986 (entitled: DEVELOPING

DEVICE). This improved-developing device comprises a
main body having a developing section equipped with
applicator means for applylng a deve1ooer and a
supportlng section for supporting the developing section
rotatably between an operating position and a non-
operating position, and a changeover mechanism disposed
in an image-forming machine for selectively holding the
developing section at the operating pbsition and the non-
operating position. This developing device still has
defects described below.

Firstly, .the developlng section of the main body of
the developing device is held at the above operating
position by a biasing spring.attached to the .
developing section and the own weight of the developing .
section. Since the biasing force of the biasing spring
cannot be increased so'@uch because of the need to permit
easy mounting and detaching of the main body of the |

developing device, the developlng sectlon is dlfflcult to'
7.hold exactly at the operating p051t10n. '

Secondly, in regard to the b1a51ng sprlng attached
to the developlng sectlon, the supportlng sectlon should
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be pivoted againsr the biasing action of the spring'at
the time of mounting the main body of the developing
device. Otherwise, the developing deQice cannot be
mounted in position on the image-forming ﬁachine. Hence,
the mounting operation of the main body of the developing .
device is somewhat complex. ' '
“Thirdly, electrical connecting terminals connected
releasably to- each other are provided in the main body of
the developing device'and the main body of the image-

'forming machine in order to give a bias voltage to the

applicator means in the deVeloping section. Connection
and releasing of the electrical connecting terminals
require relatlvely complex operatlons.

Fourthly, not necessarlly with regard to the above
developing device, there ‘have w1dely been used developing
devices of the toner suppiy type which comprise a main
body equipped with developer applicator means and a toner
cartridge detachably mounted on the main body. The toner.
cartridge in the developing devices of this type include
a cartridge body and ‘a cover member for closing a toner
supply opening formed in it. The cover member is
attached to the toner.sﬁpply opening when tbe cartridge
body is to be detached from the main body of the
developing device. This prevents scatterlng of the toner
remaining in the cartridge body at the time of detaching.
In the conventional developing device, the cartrldge body
can be detached from the'main'body of the developing
device even when the cover'member is not attached to the
toner'supply opening. If;_therefore, the cartridge body_

-is detached from the developing device by.errbr,_the toner

inside it scatters through the toner supply opening.

A first object of this invention is to prdvide an
1mproved developlng dev1ce in which a developlng sectlon
movable between an operatlng posxtlon and -a non-
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operating position can be accurately held at the

operating position.
A second object of ‘this invention is to provide- an

improved developing'device'in which its main body can be

- detachably mounted on the main body of an 1mage-form1ng

machine with simplicity and ease.
A third object of this invention is to provide an

improved developing device in which electrical connecting
means provided in its main body can be éasily coupled
electrically to electrical connecting means provided in
the main body of an image-forming machine.

A fourth object of this invention is to provide an
improved developlng device in which when a cartridge body
is to be detached from the main body of the developing
device, scattering of a toner from it can be accurately

prevented.
The invention is described further’hereinaffer,

- by way of example, with rcference to the accomnanywng

drawings, in which:-

Figure 1 is a sectional view showing one embodiment
of a developing device constructed in accordance with
this invention. ' ) _ ..

Figure 2 is a perspective view, partly éxploded,
showihg the main body of the developing device shown in
Figure 1.

Figure 3 is an exploded Derspectlve view showxng
the construction of an image-forming machine on which the
méln body shown in Figure 2 is to be detachably mounted.

Figure 4_is a perépectiVe view showing the :
principal parts of the main body of the developing device
shown in Figure 2 and part of an image—forming machine on
which the main body of the developlng device 1s to be |

-mounted

Figure 5 is a]side view shéwing, partly in_sectioh;'
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of the main body of the developing device shown in Figure

2 as it is detachably mounted on the main body of the

image-forming device.
Figure 6 is a front view showing a changeover

mechanism and positioning means in the developing device

- shown in Figure 1.

Figures 7-A and 7-B are each a front view showing a
first cam of the changeover mechanism as it is held at a
second angular position, and a front view showing a first
cam of the changeover mechanism as it is held at a first
angular position. _ '

Figures 8-A, 8-B and 8-C show the state of pressing
members in positioning means when an elevating-lowering
member of the changeover mechanism 'is at ap elevated '
position, and the movement of the pressing members when
the main body of the developlng device is detached while .
the elevating lowering member is at a lowered position.

Figures 9-A and 9- B respectlve;y show, partly in
section, the main body of the- developing device as it 1is
moved in the mounting direction and the detaching
direction when the elevating-lowering member is at the
elevated position. '_

Figures 10-A and lO—B'respectively show the main
body of the developing device as it is moved in the
“ountlng direction and the detachlng direction when the
elevating~-lowering member is at the lowered position.

Figure 11 is a perspectlve view show1ng a toner
cartridge detachably loaded into the main body of the
developing dev1ce.

Figure 12 is a partlal front view showing a

‘cartridge body and a cover member as they are mounted on

a cartrldge loadlng portion of. the main body of the
developlng device.

Flgures 13-A and 13-B are rough ‘views for
explalnlng the movement of dlscharge fac111tat1ng means

s Sheet Has Been Rerlaced

IIIIIHIIIH [l




Y wg

o

\r

13
Rt

attached to the main body o the developing device.
Figures 1i-A fo 14-C are rough sectional views for

explaining the operation of loading the-cartridae body on

the main body of the developing device and the operat*on

of detaching it f*om the main body of the developing

device.

With reference to the accompanying drawings, one

embodiment of the developing device constructed in -

accordance with this invention will be oesc bed.

The outline of the developing device in the

‘embodiment will be described with reference to Figure 1.

The illustrated developing device comprises a main
body 6 including a supporting section 2 and a developing
section .4 extending from the supporting section 2 (see
Figures 2 and 4 also). The main body 6 of the developing
device is detachably mounted on an image-forming machine
such as an elec**ostatic copying machine. In the so-
mounted state, the aeveloblng section 4 of the main ooov
6 is free to p1vor between_a non-operatlng ‘position shown
by a sold line in Figure 1 and an operatlng posztlon
shown by a. two-dot chain 1"ne in Figure 1.

The developing sect*on 4. is provided with a

‘development housing 8 defining a developing chamber.lo.

An opening li is formed in the left surface of the
development housing 8 in Figure 1 (that surface which
faces a photosensitive'material to-be-described). A
magnetic'brush mechabism 12 constituting applicatdr-means
is disposed in the left part of the develooing chamber-

-10, . and agitating means’ 14 is disposed in the right part

of ‘the developing chamber 10. The magnetﬂc brush
mechanlsm 12 is comnrlsed of a comblnatﬁon of a hollow
sleeve member 18 to be rotated in the dlrectlon shown by

'an arrow 16 and a Statlonary bermanent magnet - 20 dlsposed
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within the sleeve member 18, and a developer is held on
the peripheral surface of the hollow sleeve member 18 and
carried in the direction of arrow 16. The agitating
means 14 comprises a subporting'shaft 22 and an agitating
member 24 mounted on the'supporting shaft 22, and
outwardly projecting vanes 26 are provided on the
peripheral surface of the agitating member 24. The
agltatlng means 14 1s rotated in the dlrectlon shown by
an arrow 28 to agltate and mlx the developer in the
developing chamber 10 and triboelectrically charge the
toner in the developer. A:guide member 30'is'provided
above the hollow sleeve member 18 and.the agitating
member 24. A toner transfer chamber_32 is defined in the
upper part of the developing chamber 10 (in other words,
above the guide member 30), and:toner transfer means 34
is disposed in the toner transfer chamber 32. A toner
supply opening 36 is formed in the bottom of the toner
transfer chamber 32. ' '

In the developing dev1ce of the above structure,
the toner sunolled from a toner cartridge (to ‘be
described hereinafter) is transferred in a olrection
perpendicular to the sheet surface in Figure 1 by the’
action of the toner transfer means 34. Thehtransferred
toner is supplied onto the guide member. 30 through the
toner supply opening 36, and'allowed~to'fLOW'down onto the
agitating member 24 along the upper surface of the guide
member 30. The agitatihé.member 24-miies the developer
flowing down from the guide member 30 (cohtaihing the
fresh toner supplied asIStated above) and the developer
preseht in the developing chamber 10, and feeds the
mixture to the magnetlc brush mechanlsm 12. The magnetic
brush mechanism 12 magnetlcally holds the resultlng mixed
developer onto the perlpheral surface of the hollow -
sleeve member 18 and transfers it in the dlrectlon of

-arrow 16. On the other hand ‘@ brush length adJust;ng,"
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" portion 38 projecting toward the peripheral surface of

the sleeve member 18 is provided as a one-piece unit with

part of the development housing 8. Hence, the excess. of
the developer held on the hellCW'sleeve‘memberIIB ie
removed from it by the action of the brush length
adjusting portion 38. The removed. developer ie conducted
upwardly and then allowed to flow down toward the

'agitating member 24 over the upper surface of the guide

member 30. A toner concentration detector 40 is disposed
in proximity to the brush length adjustiﬁg portion 38.
The toner concentration'detector 40 detects the toner
concentration of the developer which has been removed
from. the hollow-sleeve member-18 and conducted upwardly.
The deVeloper wheee brush-lengtb has been adjusted by the

' dction of the brush length adjusting portion' 38 is .

further transferred in the direction of arrow 16 by tﬁe
rotation of the hollow sleeve member 18 and acte on the
surface of image-bearing means such as a rotating drum 42
having a photosensitive material disposed on its
peripheral surface. A latent electrostatic image is
formed on the surface of the photosensitive materlal on’
the rotating drum 42 by means known gg; se. ‘Hence, when
the developer held by the magnetic brush meehanism 12
acts on the surface of the photosensitive material on the
rotating drum 42 in a developing zone shown at 44, the
latent electrostatic image is developed to a toner image.'
' Structure of the main body of the develoning device
With reference'to Figures.2, 4 and 5, the structure
of the main body 6 of the deveioping device will be
described. In the illustrated main body 6 of the

"developing device, the supportlng sectlon 2 exlsts at one

end portion'(the right bottom portlon in Flgures 2 and

4, and the left end portlon in Figure 5),.and the
developlng sectlon 4 extends from the suppbrfinérsectionrz
to the other end portion (tp the left top'ianiéuré 2, -
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and to the right in Figure 4).

The supporting section 2 has a suogorting main body
46, and a gripping ‘member 48 is prOVided as a one-piece
unit with the front surface of the supporting main Body

'46. A pair of'protruding portions 50 spaced from each

other in the left-right direction are provided in the

" rear surface of the supporting main body 46, and a

cylindrical receiving depressed portion 52 (Figures 4 and
5)is defined in each protruding portion 50. In the
support ing main body 46, a supporting wall 54 extending
substantially perpendicularly and upwardly is provided.
A connecting terminal 56 constituting electrical
connecting means is mounted on the Supporting wall 54.
An engaging member 60 having a claw portion 58 is d
pivotably mounted on the supporting main body 46, and a
biasing spring 62 is attached to the engaging member 60.
By depressing an operating portion 64 of the engaging -
member 60, the engaging member 60 can be pivoted against
the biasing force offthe biasing spring 62.

dThe development housing 8 of the developing aection
4 has a pair of end.walls 66 and 68:spaced from each
other in the width direction of the housing 8, i.e. the
front-rear direction: of the-image-forming machine (a
direction perpendicular to-the sheet surface in Figure 1,
a direction from rignt bottom to left top in Figure 2,

.and-the left-right direction in Figure 5) and a bottom-

wall 70, a side wall 72 and an upper wall 74 (Figure 1)
disposed-between-thedendIWalls 66 and 68, and these walls_
66, 68, 79, 72 and 74 define the developing chamber 10.
It will be understood from Figures 1 and 2 that in the
illustrated embodlment "shaft portions (not ‘shown) -

' provided at opposite end portions of the hollow sleeve

member 18 in the magnetic brush mechanism 12 are :
supported rotatably on the end walls 66 and 68, and .
supported on the end. wall 66 via a supporting member 76
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mounted on the end wall 66. In the illustrated
embodiment, one end ef a wire 78 for applying a
development bias VOltage'to the hollow sleeve member 18
is connecfed to the supporting member 76 by means of a
screw member 79. . The other end of the wire 78 is
connected to the connecting terminal 56 of the supporting -
section 2. The supporting shaft 22 of the agitating
means 14 is aiso rotatably supported on the end walls 66
and 68. _ ) |
With.reference mainly to Figure 2, in the
illustrated embodiment, an-auxiliary'nousing 80 is
mounted on the upper wall 74 of.the deQelbpment housing
8, and the auxiliary housing 80 is provided with a
cartridge loading portlon 82 and a toner transfer portlon
84.  The cartridge loading portlon 82 defines a toner
discharge chamber 86, and its upper surface is opened.’
On the other hand, a toner cartridge 88 (Figure 10) is
detachably loaded above the toner discharge chamber 86,

-and the toner in the toner cartridge 88 is discharged

into the toner disdherge chamber 86. The toner cartridge
88 and the cartridge loading portion 82 will be described
hereinafter in detail. The toner transfer portion 84 is '
constructed of a holiow cylindrical wall 90 and extends'

from the cartridge mounting portion 82 to the left top in
Figure 2. A pair of protrusions 92 are provided opposite
to the peripheral surface of the cjlindrical wall 90; and
the auxiliary housing 80:is mounted in position on the . '

- development housing 8 by securing the protrusions 92 to

the upper wall 74 of the housing 8 by screws 94. The
toner transfer chamber 32 defined by the cylindrical wall -
90 is allowed to communlcate with the toner dlscharge
chamber 86, and the toner supply openlng 36 formed at its.
bottom has a progresszvely 1ncrea51ng w1dth in the toner
transfer direction shown by an arrow 96. A hellcal _'
member 98 constltutlng the toner transfer means 34 is
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rotatably mounted.in the toner transfer chamber 32. One
end portion of the helical member 98 extends from the-

toner transfer chamber 32 to the toner discharge chamber
86, and its other end portion extends to the left top in
Figure 2 in the developing chamber 10. Accordingly, the

‘toner discharged into the toner discharge chamber 86 from

the toner cartridge 88 (Figure 10) is transferred in the
direction of arrow 86 in the toner transfer chamber 32 by
the action of the helical member 98. In the upstream
portion of the toner transfer chamber 32 in the transfer

| direetion shown by arrow 96, the width of the toner

supply opening 36 is relatively small. Thus, in spite of
the relatively large amount'of the toner transferred, the

'proportion of the toner sﬁpplied through the toner supnly

opening 36 is relatively small' ‘Since the width or the
toner supply opening 36 is relatlvely 1arge in the
downstream portion of the toner_transfer_chamber 32 in’
the transfer direction ehown'by arrow 96, the proportien.
of the toner supplied through the toner supply opening 36
is relatively large in spite of the relatively.small

.amount of the toner transferred. ‘Hence, the toher from -

the toner discharge chamber 86 is supplied eubstantia;ly

‘"uniformly over the entire width direction of the

developing chamber 10 through the toner supply opening 36.
The supportinglsection 2 and the developing section
4 are connected as described below. Malnly with

jrefe:ence to Figures 2 ahd.4 a circular hole 100 and an
-arcuate guide hole 102 are formed in the supporting wall

54 in the supporting section 2. On the other hand, in
the developing section 4, a supporting shaft'portion_ld4
and a guide shaft portion 106 to be guided are provided
on theIOutside of the end wall 66. The developing_
section 4 is attached to the supportlng section 2 by
1nsert1ng the supportlng shaft portlon 104 into the hole
100 and the gulde shaft portlon 106 lnto the gulde hole
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102. In the illustrated embodjment, the supporting shaft
portion 104 and the guide shaft portion 106 slightly
project through the supporting wall 54 of the supporting

section 2, and a linking plate piece 110 is attached .to

the end surfaces of the supporting shaft portion 104 and
the guide shaft portion 106 by screws 108. By the action
of the linking plate piece 110, detachment of the '
developing section.4 from the supporting section 2 is
reliably prevented. ‘A biassing coil spring 112
(constituting biasing means) is fitted over the
supporting shaft portion 104. One end portion of the
biasing coil spring 112 is anchored at part of the
supporting wall 54, and the other end portion 1s
anchored at the guide shaft portion 106. The b1a51ng
coil spring 112 elastiqally biases the developing section
4 in the direction shown by an arrow 114 (see Figure 1)
toward the operating position shown By the two-dot chain
line in Figure 1. | | .

Structure of the main body of an

image-forming machine _ |

With reference to-Figures 3 to 5, the etructure of
the main body of an image-fbrming machine on which to
mount the main body 6 of the developing device detachably

w1ll be described.

The main body of the image-~forming machine such as -
the main body of an electrostatlc copylng.machlne has a
front base plate 116 end'e'rear base plate 118 (Figure 5).
spaced from each other in the front-rear direction (the
left-right direction in Figure'S). An opening 117
(Flgure 4) having a shape nearly corresponding to the
shape of the developlng sectlon 4 of the developlng
dev;ce 6 is formed in the’ front base plate 116, and the
developlng sectlon 4 1s 9051tloned in the requlred manner
between the front base plate 116 and the rear base plate |
118 as shown in Flgure Sethrpugh the open;ng 117. In-the
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illustrated embodlment shown 1n Flgure 4, a plate—like
supporting guide member 284 having a shape corresponding
to the snape of the lower portion of the developing
section 4 is provided at-a site which defines the lower
edge of the opening 117; " As shown in Figure 4, one end
portion of the supporting guide member 284 projects
slightly ourward;y from the front base plate 116, and its
other end portion projects slightly inwardly from the
front base plate 116. The supporting guide member 284
has a predetermined width in the front-rear direction
({see Figures 9-A and 9-B). The supporting guide member
284 guides and supports the developing section 4 at the
time of mounting and detaching the main body 6 of the.
developlng device. 1In the front surface (out51de
surface) of the front base. plate 116 a pair of
supporting pins 120 (Figure 4) spaced from each other in .
the left-right direction are implanted. The paif of
supporting pins lZOdare disposed corresponding to the
pair of receiving depressed portions 52 defined in the

supporting section 2. - A connecting terminal 119

(constituting electrioal connecting;means) corresponding
to the connecfing_terminal 56 of the supporting section 2
is provided in the front surface of the front base plate
116. Hence, when the main body 6 of the developing
device is detachably mounted on the main body of the
image-forming machine as shown in Figure 5, the
supporting pins 120 in the front base plate 116 are
received in the receiveing depressed portions 52 of the
supporting section 2” As'a'result the supporting'
section 2 is mounted on the front base plate 116, and the
connectlng termlnal 56 of the supportlng sectlon 2 is

- electrically connected to the_connectlng terminal 119 of

the front base plate 116. Thus the hollow sleeve member
18 and- the toner concentratlon detector 40 are connected
to a bias power supply_and control means (both of which
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are not shown) provided in the main body of the image-
forming machine via the-connecfing terminals 56 and 119.
The connecting terminal 56 may be of a convex shape, for
exampie, and the other connecting terminal 119 may be of
a concave shape conforming to the convex shape.

In the illustrated embodiment, a sleeve 121 (Figure
5) made of a metalic material is fitted in the inside of
one protruding portion 50 (the one on the right top in
Figures 2 and 3). The front base plate 116 and the
supporting pins 120 are also formed of a metallic
material. A grounding wire 124 of an electric motor 122
is fixed to the above one protruding portion 50 in order
to rotate the helical member 98, and connected to a
sleeve member 121 via a fixing screw. Hence when the
maln body 6 of the developlng device is mounted 'in the
required manner, the grounding wire 124 of the electric
motor 122 is ground to the front base plate 116 via the
fixing screw, the sleeve member 112 and the supporting

With reference mainly to Figure 3, a supporting
plate 126 extending'in.tne front-rear direction is
disposed between the'front base plate 116 and the rear
base plate 118 An upwardly opened channel- llke guide

‘portion 128 is provided in the upper end portlon of the'

supporting plate 126, and extends in a stralght line from

“one end of the supportlng plate 126 toward its rear end

portion. In the 1llustrated embodiment, a greater

: . portion of the guide portion 128 extends substantially

30

35

horizontally, and only its other end portion 128a is
inclined downwardly toward the other end (the rlght end .

in Figure 5). On the other hand, the upper part of the

right end (in Figure 1) of -the development housing 8 has

.'prov1ded therein a rlghtwardly projectlng protrudlng
.portion 130 to be supported .and a downwardlv pro;ectlng
plece 132 is formed 1ntegrally in the under surface of
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the protruding portion 130. Furthermore, as shown in
Figure 5, a protrhding portion 134 is formed in the
outside surface of the end wall 68_of the developing
section 4, and a'sheft member 136 is mounted on the‘rear
base plate 118. A receiving depressed portion 140
extending to the left in Fiéure 5 is defined in the end
surface of the protruding portion 134. On the other
hand, a fixing portion 142 is prov1ded in one end portlon
of the shaft member 136, and the other end portion of the
shaft member 136 projects inwardly through the rear base
plate 118. A gear 144 is attached to this projecting '
portion of -the shaft member 136 so as to be movable in
the front-rear direction shown by an arrow 138. The
other end of the shaft member 136 projects inwardly from
the gear 144. Between the gear. 144 and the rear base
plate 118 is 1nterposed a biasing sprlng member 146 for
elastically biasing the gear 144 1nwardly ‘The.gear 144
is drivingly connected to a driving source for fhe image-

' forming machine although it is not shown in the

accompanying drawings. In mbupting the main body 6 of
the developing device on the main body of the image-
forming machine, the prdtruding piece 132 provided in the
development housing 8 is'guided by the guide portion'128
of the supporting plate 126 and moved in the mounfing .
direction shown by an arrow 148. When the main body 6 of
the development device is'mountedjin the required manner,
the projecting end portion of the shaft member 136 is
positioned in the receiving depressed portion 140 of the
protruding portion 134 provided in the end wall 68 of the-
developing section 4. Hence, ih the as-mouhted state,
one end portion of the developing section 4 is rotdtably
supported by the supporting portibn 2 via the supporting

-shaft portlon 104, and the other end portlon of the

developlng sectlon 4 is rotatably supported on the. rear
base plate 118 via the shaft member 136. . The developlng
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section 4 is thus free to rotate between the aforesaid
non-opeféting and operating positions about tHe
supporting shaft portion 104 and the shaft member 136 as
a center (more specifically about a central axis of the
supporting shaft'portioh 104 and the shaft member 136
which constitutes a rotating central axis extending in
the widthwise direction of the main body 6 of the
developing device). When the main body 6 of the
developing device is so mounted, a geér for rotatihg the
hollow sleeve member 18 of the magnetic brush mechanism _
12 and a gear for rotating the supporting shaft 24 of the
agitating means 14 afe.drivingly connected to the gear '
l44'althou§h these nonfnﬁmbered.geers are not shown in
the drawings. | ' '

Changeover mechanlsm

In the illustrated empbaiment, a chehgeover

mechanism 150 is provided which selectiVely brings the
developing section {4 to'the'non-operating'position_shown
by the solid line in Figure 1 and the operatiné position
shown by the two-dot chain iine in Figure 1 when,thea
main body 6 of thé developing device -is set on the main
body of the image-forming machine. ‘With referen¢e to
Figure 6 as well as Figﬁre 3, the illustrated changeover
mechanism 150 is provided with cam means 152 and an
elevating-lowering member 154'adapted to-be elevated or

lowered by the action of the cam means 152. The"

-elevating-lowering member 154 has a main body portion

156, an acting portion 158 provided in an intermediate

portion in the main body portion 156, a bent portion 160
at the upper end of the main quy portion_156; and a cam
follower portion 162 extending downwardly from the bent
portion 160. A vertically extending elongete-hole_l64 is-

- formed in the main'body'pertion 156. The elevatihg—'
lowering member 154 is mounted vertically movably on the

other end portlon of the supportlng frame 126 1n the
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manner mentioned below. A guide member 166 is disposed
in the hole 164 of the main body portion 156 of the
elevating-lowering member 154 (more specifically, a guide
projecting portion 166a of the guide member 166 is
positioned in the hole 164). On the other hand, ﬁpuhting
pins 170 spaced from each other in the vertical direction
are provided in a mounting member 168. By inserting the
mounting pins 170 into ppenings 174 proVidéd in the
supporting plate 126 through holes 172 formed in the
guide'member 166, the elevating-iowering member 154 is
mounted on the guide member 166 attached to the
supporting plate 126. In the illustrated embodiment, a
fixing screw 176 is threadedly secured to the supporting
plate 126 through the mounting member 168 and the guide
member 166. Hence, the elevating-lowering member 154 is
f?ee to move betweén_an elevated position (the position
shown in Figure 7-B) at which'the lower end of the hole
164 abuts against the lower end of the guide protruding
portion l66a and a léwe:ed_positiqn (the position shown
ianigures 6 and 7-A) at which the upper end of the hole
164 abuts'against the upper end of the guide'protruding'
portion 166a). The aciing portion.lSB'éf_the elevating-
lowe#ihg member 154 is constructed such thét it can act
on the protruding portion 132 provided in the development
housing 8. A biasing'spring 178 is also attached to the

" elevating-lowering member 154. One end portion of the

biasing spring 178 is engaged with an engaging protruding .

' piece 156a provided in the main body portion 156 of the
" elevating-lowering member 154 and its other end portion

is engaged with an engaging piece 179 provided in the.
lower end portion of the supporting plate 126. The
biasing spring 178 elastically biases the elevating-

'lowerlng member 154 downwardly toward ‘the aforesald

lowered p051t10n. )
The lllustrated cam means 152 is prov1ded w1th a
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fan-like first cam 180 and a circular second cam 182. 1In
the illustrated embodiment, an auxiliary plate 186 is '
secured to the rear end portion of the upper part'of the
supporting plate 126 by means of a fixing screw 184 An
electric motor 188 is mounted on the aux1llary plate 186,
and the first cam 180 and the second cam 182 are mounted
on an output shaft 190 whlch pro:ects from the electric
motor 188 through the auxiliary plate 186. The ffrst cam
180 and the second cam 182 are formed as a one~-piece’
unit. ‘The first cam 180 is disposed so that-its
peripheral surface acts-on the lower edge of the cam

follower portion 162 of the
154,
positioned between the main

and the second cam 182

follower portion 162 of the

elevating-lowering member
is disposed so as to be
body portion 156 and the cam

elevating-lowering member

rotation

154. Switch means 192 such as a microswitch is attached
to the second cam 182. The switch means 192 has a
detecting arm 192a, and is adapted to be on When the
‘large-diameter portion 194 of the second cam 182 acts on
the detecting arm 192a and to be off when the small-
diameter portion 196 of the second cam 182 acts on the

detecting arm 192a (or does. not substantially act on the

" detecting arm 192a).

When a changeover sﬁitch {not shown) pfovided in an
operating panel in the image-forming machine in order to |
set the developing sectioa 4 in operation, the electric
motor 188 is rotated in the direction shown by an arrow
198'(Figures 7-A and‘?%B),_and with it, the first cam 180 .
and.the second cam 182 are';otated. When by_this'. '
the large-diameter portion 194 of the ‘second

cam 182 acts on the detectlng arm 192a of the switch

. means 192 the electric motor 188 is de-energlzed on the

35

ba51s of a detection 31gnal from the ‘switch means 192,

and the - elevatlng lowerlng member 154 and elements

'relatlng to it are held ln the state shown in Flgures 6
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and 7-A. In the state shown ianigure 7-A, the first cam
180 is held at a second angular position displaced
substantially by an angle of 180 degrees from a first
angular position. At the second angular position, the
small-diameter portion 200 of the first cam 180 acts on
the lower edge of the cam follower portion 162 of the
elevating-lowering member 154 and the elevating-lowering
member 154 is moved to the lowefed position by the action
of the biasing spring 178. It will be easily understood

by comparing Figure 7-A with Figure 7-B that at the

‘lowered position, the developing section 4 is permitted

to rotate in the direction shown by an arrow 114 (Figure
1) with respect to thelsupporting section 2, and the
developing ‘section 4 is brought to the operating position
shown by the two-dot chain line in Figure 1 by its own
weight and the biasing coil spring 112 attached to the
developing section 4. In the operating position, part of
the development housing 8 abuts against supporting means
{not shown) supporting the rotating drum 42, and
therefore, the turning of the developing section 4 beyond
the operating position is exactly hampered by the action’
of the supporting means.'-When the developing section 4
is thus held at the operating position, the magnetic
brush mechanism 12 is positioned in ﬁfokimity to the
peripheral surface of ;he rotating drum 42 and the
developer held on the hollow sleeve member 18 acts on the
surface of the photosensitiye material on the rofating
drum 42 in the'develdpihg zone 44. As a result, a latent
electrostatic image formed on the surface of the
photosensitive material is' developed to'a toner image.

-As shown in Flgure 7-A when the elevatlng-lowerlng

member 154 is held at the lowered p051t10n -the actlng
portlon 158 abuts aginst, or 1s_away downwardly from, the

. under surface of the protruding piece 132 of the
35 |

development housing 8. Therefore, the acting portion
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.158 does not substantially act on the protrudlng piece

132. On the other hand, when the changeover switch (not

"shown) provided in the operating panel is operated in

order to set the developing section 4 out of operation,
the electric motor 188 is rotated in-the direction of
arrow 198, and with it, the first cam 180 and the second
cam 182 are rotated. When by this rdtation) the small-
diameter portion 196 of the second cam 182 acts on the -
detecting arm 192a of theISWitch means 192, the electric
motor 188 is deenergized on the basis of a detection
signal from the switch means 192, and the elevating-
lowering member 154 and elements relating to it are held
in the state shown in Figure 7-B. 1In the state shown in
Figure 7-B, the first cam 180 is held at the first
angular position by being substantially moved away from
the second angular position.. Since at the first angular
position, the large-diameter portion 202 of the first cam’
180 acts on the lower edge of the cam follower portion
162 of the elevating-lpwering member 154, the elevating-
lowering member 154 is held ‘at the elevated pbsition -
against the action of'the biasing spring 178. At the
elevated position, the acting portion 158 of the
elevating-lowering member 154 acts on the protruding
piece 132 of the developméntfhousing 8 to elevate it as.
shown in'Figures 1 and 7-B. Consequently, the developing
section 4 is turned in a‘direction opposite to'the
direction of arrow 114 and brought to the non operatlng

- position shown by a SOlld line in Flgure 1. At the non-

operating position, the magnetlc brush mechanlsm 12 is.
positioned apart from the peripheral surface of the

' rotating drum 42, and the developer held on the hollow_:-

sleeve member 18 does not ‘'substantially act on ‘the
surface of the photosensitive material on the rotating .

-drum 42.

Positioning means
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The illustrated develdping device ie.provided with
positioning means for holding the developing seetion 4 of
its maih body 6 exactly at the aforesaid operating
position.  With reference to Figures 3 and 6, the
illustrated positioning means 204 is equipped with a pair
of pressing members 206 spaced from each other in the
widthwise direction_of the ﬁain body 6 of the developing
device (the direction from right bottom to left top in
Figure 3, and the left-right direction in Figure 6). In
the illustrated embodiment, an upwardly extending
projecting portion 208a is provided at one end portion of
the supporting plate 126, and one pressing member 206 is
pivotably mounted on a pin 210 implanted.in the
projecting portion 208a. An upwardly extending
projecting portion 208b is provided at the other end
portion of the supporting plate 126, and the other
preesing member 206 is pivotably mounted on a pin 210
implanted in the projecting portion 208b.' An engaglng
member 211 for .preventing detachment of the press member
206 is attached to the end of each pin 210. Each of the
press members 206 is nearly in an inverted L-shape,
and has a downwardly extending arm portion 212 and a.

pressing arm portion 214 extendlng to the left in Flgures”

3 and 6. A nearly_trlangular pressing block plece 216 is
attached to the end of the pressing arm portion 214 by

means of a fixing screw 218. Each of the pressng members

206 is free to pivot between a first position shown in

- Figures 6 and 7-A and a second position shown in Figure

7-B. A biasing coil spring 220 constituting elastic
biasing'means is attached tqeeach,of the pressing members
206. 'The biasing coil spring 220 is fitted bver,the pin
210 and its one end portion is engaged ﬁith a hole 222
-(Figure 3) formed in the'supporting plate 126._ Its dther
end portion is engaged with the pressing. arm portlon 214
of the_pre551ng member 206. _Thus, the b1a51ng coil
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spring 220 elastically biases each pressing member 266
toward the aforesaid first position, namely
counterclockw1se in Figures 3 and 6.
_ The illustrated positioning means 204 is further

equipped with a moving member 224 for pivoting the pressing
members 206. The moving member 224 has a reletively iong
first member 226 and a relatlvely short second member

228, and the first member 226 is mounted on the
supporting'plate'léé so that it can move in the widthwise
direction of the main body 6 of the developing device. -
In the illustrated embodiment, a pair of supporting

screws 230 spaced from each other in the widthwise -
direction of the main body 6 of the developing dev1ce are'
threadedly secured to the supporting plate 126, and a
sleeve member 232 is rotatably mounted on- each of the
supporting screws 230.- On the other hand, a palr of

_elongate holes 234 are formed in the'opp051te end

portions of the first member 226 correspondlng to the

pair of supporting screws 230. By positioning the sleeve
members 232 in the elongate holes 234, the first member
226 is mounted on the supporting plate 126. HenCe, as
shown in Figures 7-A and 7-B, the first member 226 is.

free to move between a position at which each suppOrtlng
screw 230 is p051tloned at one end portion of each
elongate hole 234 and a p051t10n at which each supportlng
screw 230 is p051t10ned at the other end portlon of each
elongate hole 234. Acting sleeve members 236 are mounted

on the opposite end portions of the first member 226

-corresponding to the pressing members 206. In the

illustrated embodiment, supporting screws 238 are

: threadedly secured to both end portlons of the first
member 226, and - ‘the actlng sleeve members 236 are

rotatably mounted on the supporting screws 238.f Hence,
by the abutment of the arm portions 212 of the pressing
members 206 against the acting sleeve members 236, the
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pre551ng members 206 are reliably prevented from turnlng
counterclockwise in Flgures 6, 7-A and 7-B. To permit
the aforesaid movement of the first member 226, long
holes 240 for the acting sleeve members 236 are formed in
the supporting plate 126. Furthermore, in order to.
permit mounting of the first member 226, a large-diameter
portion 240a for permit;ing insértion,of each acting
sleeve member 236 is formed in one end of each ;ong hole
240 in the supborting plate 126. The second member 228
is ihterposed between the cam means 152 and the first
member 226. One end portion of the second member 228 is
rotatably connected to the first member 226 via a
connecting screw 242 threadedly secured teo the left end
of the first member 226 in Figures 3 and 6 and a sleeve
member 244 attached to the connécfing serew 242. A disc-
like pbrtion 246 is integra;ly formed in the second cam
182, and the other end portion of the second member 228
is rotatably connected to the second cam 182 via a
connecting screw 248 threadedly secured to the disc-like
portion 246 in eccentric reiationship and a sleeve member
250 attached to the connecting screw 248.. .

In operation, the positioning means-264 is held in
an operating étate shown in Figure 7-A when the first cam
180 is at the second angular position. Specificaily, the
conhecting screw_248'secured'to the second cam 182 is.

- positioned in proximity to the first member 226 and

therefore, the first member 226 is moved in the direction
shown'by an arrow 252 (Figure 7-A) via the second member
228 and held at the position shown in Figure 7-A (the

"position at which the supportlng screw 230 is posztloned

at one end portion of the long hole 234 of the first:
member 226). As a result, with the movement of the first
member 226, the supportlng screws 238 are also moved to
permit pivoting of the pressing members 206 1n the_

-direction shown by an arrow 254 (Figure 7-a). The
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pressing_membefs 206 are pivoted in the direction of
arrow 254 by the action of the biasing coil springs 220.
Consequently, as shown in Figure 7-A,'the pressing block
piece 216 provided in the pressing arm portion 214 of
each pfessing member 206 acts on the upper surface of the
right end portion of the developing sectioh 4 in Figure 1
[more specifiCaily the upper surface of one protrusion 92
(the right protrusion in Figures 1 and 3) provided in

the auxiliary housing 80). As a fesuit, the developing
section 4 is turned'in:the'direction of arrow 114 (Figure
1) by its one weight end by the biasing force of the,
biasing coil spring 112 and surely held at'the.operating
pos;tlon. Since in this operating state of the
positioning means 204 each of the pressing members 206 is
elastically biased in the d;rectlon of arrow 254_(Flgure
7-A) by the action of the biasing coil spring 220, the

. developing section 4 is'elastically held exactly at the

operating position by the action of the biasing coil
springs 220 and the ‘pressing members 206 (and therefore,
the pressing members 206 are held elastically at the
first position). On the other hand; when the first cam
180 is at the first angular position, the positioning
means 204 is held in a non-operating state shown in‘

_Figure 7-B. Specifically, the connecting screw 248

secured to the second cam 182 is positioned away from the
first member 226, and therefore, the first member 226 is

‘ moved in the direétion of arrow 256 (figure 7-B) via the

second member 228 and held at the position shown in
Figure 7-B (the position at which the supporting screw
230 is held at the other end portion of the'long'hele 234
of the first member 226). As a result, the sﬁpporting
screws 238 are moved with the movement of the'first'_
member3226 and the supporting screws 230 act on the arm-'

- portions 212 of the pre551ng members 206 via the actlng

sleeve members 236 to ‘pivot the arm portions 212 ln the
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direction shown by an arrow 258 (Figure 7-B). Thus; the
pressihg members 206 are held at the second position
shown in Figure 7-B. Thus, since the first cam 180 is at
the first angular position, the developing section 4 -is
held at the non—operatihg'position, Furthermore, since
the pressing members 206 are'held at the second position,
the pressing block pieces 216 abut against, or positioned
sllghtly upwardly from, the developlng section 4 Hence,
the pressing members 206 do not substantlally act on the
developing section 4, and the developlng sectlon_4 is
exactly held at the non-operatihg position by the'sctionf
of the elevatlng lowering member 154.

In relation to the positioning means 204 for easy
elevatlng of the elevatlng—lowerlng member 154 the above
embodiment is preferably constructed such that the
elevatlng-lowerlng member 154 is elevated by the first

"cam 180 after the presslng by the preSSLng members 206 is

cancelled by mov1ng the first member 226 in the. direction
of arrow 256. ) ,

The above developlng device has the follow1ng
features in relation to the p051t10n1ng ‘mear.s 204.

- With reference to Flgures 8-A to 8-~C in conjunction
with Flgures 7-A and 7-B, when the elevating- 1ower1ng
member 154 is at the elevated p051tlon, the actlng
portion 158 of the elevating-lowering ‘member 154 is
substantially on the same level as the guide portion 128
provxded in the supportlng plate 126 (see Figures 7-B
and 8-A). Hence, when the elevatlng-lowerlng member’ 154
is held at the elevated position at the time of detachlng
the main body 6 of the developing device from the main
body of the imége—forming machine,'the_deVeloping section
4 is held at the non-operating position.'sconsequently,
the pressing members 206 of the positioning'means 204 are
held at the second p051tlon, and the actlng portzon ‘158
of the elevatlng lowerlng member 154 is. held on the same

This Sheet Has Been Re laced




10

15

20

25

30

- 26 -

level as the gnide portion 128 of the supporting plate
126. Accordingly, the main body 6 of the developing
device_can be detached from the main body.of the image-
forming machine by moVing'it in the detaching direction
ahown by arrow 260 (Figure 5). At the time of detaching,
the protruding piece 132 provided in the development
housxng 8 is moved whlle being guided by the guide
portion 128 of the supportlng plate 126 and the actlng
portion 158 of the elevating-lowering member 154 at the
elevated position. The developing section 4 is therefore

kept at the non-operating position during detachment, and

.the developer held by the magnetic brush mechanism 12

does not substantially act on the'surface of the

'photosensitive material on the rotating drum 42. Damage

of the photosensitive materlal during detachment can
therefore be prevented. At the same time, scattering’ of

the developer whlch occurs upon its acting on the

photosen31t1ve material can be reliably prevented_
Furthermore, the preseing members‘206 are held at the
second position and do not substantially act on the
developing section 4. Moreover, since the acting portion
158 and the guide portlon 128 are malntalned on the same
level, the main body 6 of the developlng device can be

. easily moved in the detachlng dlrectlon_shown by arrow

260. For the detachment of the main body 6 of the
developing device in the aforesaid state, see Figures 9-2
and 9-B also.- ‘ -

When the elevating-lowering member 154'is held at
the lowered posztlon, the acting poeition 158'of ‘the

.elevating-lowering member 154 is substantlally on the

same level as the lower end of the other end portlon 128a
of the gulde portlon 128 prov1ded 1n the supporting plate

126 (see Figures 7-A, 8-B and 8- C) * The developlng

35

section 4 is tellably-heldfat the opening positioh'as-e'J

result of the positioning means 204 being held in
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the operating state. "In the illustrated embodiment, when
the posifioning means 204 is in the operating state, the
pressing members 206 are biased toward the first position

'by the biasing coil springs 220, but can be pivoted to
the second positien against the biasing action of the
“biasing coil springs 220. In this connection,  the main

body 6 of the developing device can be detached from the
main body of the .image-forming machine even when the
elevating-lowering member 154 is at the lowered pqsitien.

With reference to Figures 9-A, 8-B and 8-C, when the main

~body 6 of the developlng device is moved in the detachlng

direction of arrow 252 while the elevatlng lowerlng

_member 154 is at the lowered position the developing

section 4 is at the operating position, the protruding
piece 132 prdvided in the deveiobment housihg 8 first _
moves inelinedly upwardly by the:guidance of the inclined
surface - of the other end portion 128a of-the'guide
portion'iZS in the_supporting plate 126. Thereafter, the
protruding piece 132 is guided by a substantially
horizontal part of the guide portion 128 (Figure 8-C).
(Incidentally, thaﬁ part of the.protruding_piece 132
which comes into contact with the other end portioh 128a
of the guide portion 128'is'preferably inclined
correspondingly to the other end portion 128a in 6rder to
make the upward movement of the'protruding piece 132
smooth.) When the main body:ﬁ of the developiﬁg device
is thus moved in the directioﬁ of arrow 252, the '
developing section 4 is'tu:ned from the.operating
position toward ‘the non-operating position since the
protruding piece 132 is moved upwardly. Wlth ‘this
movement, the pressing members 206 are pivoted from the
first pos;tlon toward the second position in the

-direction of arrow 250. When as shown in Figure

8-C, the protruding piece 132 is moved along the -
substantially horizontal parfgqf the guide_portion'
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128, the developlng section 4 is held atr' the non-
operating position and the press;ng members 206 are held
substantially at the second position. (Incidentally,
when the main body 6 of the developing de&ice is_detaehed
in the required manner, the pressing membegs'ZOG are
brought to the first position shown by a solid line in
Figure 8-C by the returnlng force of the biasing c01l
springs 220). Accordingly, in relation to the fact that -
the pressing members 206 can be pivoted between the first
and second positions even when the positioning means 204
is in the operating state, the main body 6 of  the '
developing_device can be detached in_the requifed manner

from the main body of the image-forming machine by moving

- it in the detaching_direCtion'shown by arrow 260. When
the main body 6 of the developing device is moved in the

detaching direction of arrow 260 while the developing
section 4 is at the operating pesition, the developing

.section 4 is held at the non-operating position by the’

action of the inclined other end portion 128a of the
guide portion 128 and the protruding piece'l32 provided
in the development housing 8. Thus, -the aeveloping
section 4 is moved while being held at the non-operating
position. 1In this case, too, the developer held on the
magnetic brush mechanism'lz does not substantially act on
the surface of the photosensitive material on the
rotating drum 42, and the damage of the photosen51t1ve
material during detachment can be reliaby prevented. In
addition, scattering of the developer can be rellably
prevented. See Figures 10-A and 10-B also with regard to
the detachment of the main body 6 of the developlng
device when the elevatlng—lowerlng member 154 is at. the
lowered position. |
In the 1llustrated embodlment as shown in Figure
8-a, the prqtrud;ng piece 132 in the develepment'heﬁsing
8 is pfeferably'conetructed as to be substantialiy'; -
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astride the substantially horizontal part of the guide
portion 128 and the acting portion 148 of the elevating-
lowering member 154. This arrangement permits easier
mounting and detachment of the main body 6 of the
developing device. '
Non-operating position holding means

"The illustrated developing device is further

provided with means for holding the developing section 4

at a non—operatihg position. With reference mainly to

Figufes 2 and 5, the non;operating position holding-méans
262 has a holding member 264 movable in the mounting and
detachlng directions of the main body 6 of the developlng
device. The holding member 264 has a main body portlon
266 extending in the mounting direction shown by the
arrow 148 (Figure 5), a suspending piece 268 provided in
the right end portion in Figure 5 of the main bbdy

' portlon 266 (the front end portion in the mounting direction

of arrow 148) and a turn hampering portion 270 prov1ded
in the left end portion in Figure 5 of the main body
portion 266 (the rear end portion in the-mounting )
direction of arrow -148). On the .other hand, a guide
gfdove 274 (Figure 2) having a nearly T-shaped vertical .

‘sectional shape is provided in a protruding portlon 272

extending outwardly from the ‘end wall 66 of the

-development housing 8. The main body portion 266 of the

holding member 264 is fltted in the guide groove 274 SO,
as to be free to move in the dlrectlons shown by arrows
148 and 260. In the illustrated embodiment, the
suspendlng piece 268 and the turn hampering portion 270
of the holding member 264 project downwardly through
downwardly extendlng opening formed in the guide groove
274, &as.shown in Flgure 5. ' I
The turn hamperlng portlon 270 of the holdlng
meMber 264 is constructed such that it engages_part_of

the supporting section 2 when it is at an engaging;]
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position shown in Figures 9-A apd 10-A. In the
illustrated embodiment, the under surface of the turn
hampering portion 270 defines a substantially horizontal
hampering surface 270a, and the upper surface of part of
the supporting main body 46 in the supporting section 2
defines a substantially horizontal engaging surface 276
adapted to cooperate with the hampering surface 270a. At
the aforesaid engaging position, the hampering surface
270a of the turn hampering portion 270 comes into
engagement with the engaging surface 276 of the
supporting section 2. In the illustrated embodiment,
biasing means is attached to the holding member 264.

The biasing means is constructed of a biasing sprlng 278.
Its one end portion is engaged with an engaging plece 280
provided in the development housing 8 and lts other end
portion is engaged with the suspending piece 268 of the

" holding member 264 (see Figures 9-A and 10-A). The

biasing spring 278 biases the holding member 264 toward
the above engaging position. 1In relation to the holding
member 264, a hampering member 282 is provided in'the'
development housing 8. The hampering member 282_abuts
against the sﬁspending piece 268 of the holding member
264 and reliably hampers the movement of the holding member
264 beyond the engaging p051tlon.
_ The operation and effect of the non-operating

position holding means 262 will now be described.

"In the abo#e'developing device, the holding member.
264 is usually held at the engaglng position when its
main body 6 is detached from the 1mage-form1ng machine.
The suspendlng plece 268 of the holding member 264 abuts
against the hampering member 282 provided in the
development hou51ng 8, and the. hamperlng surface 270a of

" the turn hampering member 270 is kept in engagement with
 the engaging surface 276 deflned in the support;ng maln

body 46 of the supportlng sectlon 2. Hence ln_splte of
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the biasing actlon of the biasing coil spring 278,
turning of the developing section 4 in the dlrectlon of
arrow 113 (Figure 1) with respect to the supporting
section 2 is reliably hampered by the action of the
hampering surface 270a and the engaging surface 276, and
as can be seen from .Figures- 9-A and 10-A, the'developing
section 4 is held at the non-operating 9051tlon with
respect to the supportlng section 2.

When the main body 6 of the developing device in
thie condition is mounted detachably on the main body of
the image-forming machine, the'holding member 264 is
disengaged as described below. As shown in- Figures 9-A
and 9-B which show the elevating-lowering member 154 at
the elevated position and Figures 10-A and 10-B which
show the'elevating—lowering member 154 at the lowered
position, when the main body 6 of the'developihg device

fis slightly inserted into the opening formed in the front'
base plate 116 and the protruding pieee 132 provided in
' the development housing 8 is positioned in the guide

portion 128 of the supporting plate 126 and moved in the
mounting direction shown by arrow 148, the front end |
portions of tﬁe pair of supporting pins-lZO'provided in
the front base plate 116 are received in the pair of '
receiving depreseed portions 52 defined in the suppofting
'section 2 as shown in Figu;es 9-A and 10-A at a point of
time when a greater pdftion of the developing section has
been inserted into the mein body of the image-forming
machine. At this point of time, it is preferred that the
protruding piece 132 provided in the development. housing
8 be positioned at a substantially horizontally exfeneing
part of the guide portion 128, and the holding member 264
be held at the engaging.position; By this arrangement,

 “the pair of supporting pins 120 can easily be inserted

into the receiving depressed portions 52 df'the
supporting section 2. When the main body é_ofithe-
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developing device is further moved in the direction of
arrow 148, the suspendlng piece 268 of the holding member
264 abuts against a supporting guide member 284 provrded
in the opening formed in the front base plate 116 '
(Figures 10-A and 10-Bj). With the movement of the main

"body 6 in the direction of arrow 148, the holding member

264 is moved in the direction. of arrow 260 relative to
the developing section 4 against the biasing force of the
biasing sprlng 278. As a result, the engagement between
the hampering surface 270a of the holding member 264 and
the engaging surface 276 of the supporting section 2 is
cancelled, -and the developing section 4 is permitted to
turn toward the operating positionf' Preferably, even
when the engagement between the hampering surface 270a’
and the engaging surface 276 is oancelled} the protruding
piece 132 of the development housing 8 is positiohed at-the
substantially horizontal part of the guide member 128 and '
by moving the main body 6 of the developing device
further slightly in the direction of arrow'l48, the lower
end of the protruding piece 132 moves away from the
substantially horizontal part of the guide portion 128.
When the main body 6 of the-developing device is further
moved, the front end portion'of the shaft member 136
mounted on the rear base plate 118 is received in the
receiving depressed portion 140 formed in the protruding
portion 134 provided in the end wall 68 (Figure 2) of the
development housing 8, and the main body 6 is detachably
mounted on the main body of the image-forming machine.

In this mounted position, one end portion of the main
body 6 of the developing device is supported by the front
base plate 116 as a result'of the supporting'pin_lzo
being positioned in the'receiVing depressed portion 52,

 and the other end portion of .the main body 6 is supported _=

by the rear base plate 118 as a result of the front end
portlon of the shaft member 136 being pos;tloned_w1th1n :
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‘the receiving depressed portioh 140. The protruding

piece 132 in the development housing 8 is positioned
above the acting portion 158 of the elevating-lowering
member 154 substantially away from the substantially
horizontal part of the guide portion 128. Furthermore,
when the developing device is thus mounted, the claw
portion 58 of the engaging member 60 mounted on the
supporting section 2 engages part of the front base plate
116, and the movement of the main body 6 of the
developing device in the detaching direction of arrow 280
is hampered. It will be eesily appfeciated by comparing
Figures 9-A and 9-B with Figures 10-A and 10-B that the
main body 6 of the_deveioping'device can be detachably
mounted on the main body of the'image-forming machine_e
when .the elevating-lowering'member 154 is at the elevated
position and the lowered position} but that when the main,
hody 6 of the developing device.is mounted while the |
elevating-lowering member 154 is at the elevated
position, the developing section 4 is held at the non-
operating position and when the main body 6 of the
developing device is mounted while the_elevating—lowe:ing
member 154 is at the lowered position, the developing
section 4 is held at the operating position. When the
elevating-lowering member 154 ie at the elevated
posifion, the actingfportion 158 of the elevating-
lowering member 154 is,bn_the same level as the
substantially horizontal part of the guide portion 128 as
shown in Figures 10-A and IO—B. Accordingly, when the main
body 6 of the developing device is mounted in positioh,

‘the deVeloping section 4 is kept at the non-operating

position by the action of the acting portion 158. Thus,
to bring the developing section 4 to the operating

" position, the elevating- lowering-member 154 sho#ld be

held at the lowered p051tlon.- On the other hand, ‘when-
the elevatlng-lowerlng member 154 is at the lowered '
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position, the actlng portion 158 of the elevating-
lowering member 154 is substantlal1y on the same level as

.the lower end of the ;ncllhed other end portlon 128a of

the guide member 128. 'Hence, the protruding piece 132
of the development housing 8 is moved downwardly along
the other end portion 128a of the guide portion 128 just’

prior to mounting the main body 6 in position. When by

,thi5°movemeht, the main body 6 is mounted in position,

the developing section 4 is held at the operating
position. The developing device further has the’
following feature. The.developing-section 4 is held at
the non-operating position when the main body 6 of the
developing'device is to be mounted in position.or more
specifically the protruding piece 132 moves the -
substantially horizontal part of the guide portion 128
while the elevating-lowering member 154 is at fhe

‘elevated or lowered position. Accordingly, the developer

held on the magnetic brush mechanism 12 does not
substantially act on the phofosensitive material provided
on the rotating drum 42, and damage of'the'photosensitive _
material during mounting of the developing device 6 can be
reliably prevented. _ '

In the illustrated embodiment, when the main body 6
of the developing device is detached from fhe main body
of the image~-forming machine, the holding member 264 is
held at the engaging position in the manner to be
described below. When the engagement of the engaging
member 60 is cancelled and the main body 6 of the-
developing device is moved in the detaching direction,
the holdihg member 264 is'moved in the .direction of arrow .

148 relative to the development housing 8 by the action of the

b1aszng spring 278.‘ When the main body 6 of the

-developlng device is moved sllghtly in the direction of

arrow 260, the hamperlng surface 270a of the holdzng
member 264 and the engaglhg surfece 276 of the_supporting
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section 2 come into engagement with each other because

the developing section 4 is at the non-operating position
(as shown in Figures 9-A and 10-B), (when the elevating-
lowering member 154 is at the elevated position, the
developing section 4 is_kept at the noﬁ—operating position,

.and as shown in Figures 10-A and 10-B, when the

elevating-lowering member 154 is at the lowered position,
the developing section 4 is brought from'the operating '
position to the non-operating position incident to the
movement of the main body 6 of the developing device in the
direction of arrow 260). Then the holding member 264
abuts against the hampering member 282 provided in the

| development housing 8 and is thus held at the engaging

position as shown in Figure 9-A or 10-A. Accordingly,
even when the main-body 6 of the'deveioping device is
detached from the main body bf the image-forming machine,
the holding member 264 is held at the engaging position
and the developing section 4 continues to be held at the
non-operating position. When the main body 6 of the
deﬁeloping device is further moved; the pair_of’ |
supporting piﬁs 120 get out of the receiVing depressed
portions 52 of the supporting section 2. In the

'illustrated embodiment, after one connecting ‘terminal 56

mounted on the supportlng section gets out of the ther
connectlng terminal 119 mounted on the front base plate

116, the supporting plps 120 come out of the receiving

depressed portions 52. This ensures disconnecting of the
grounding of the electric motor 122 after the power
supply. for the main body 6 of the developing device is
turned off. In this regard, when the main body 6 of the
developing device is to be mounted, the'connecting- '
terminals 56 and 116 are connected to each other after

. the supportlng pins 120 have been received in the

depressions 52. Hence, by moving the supportlng seCtiona'
2 in the axial direction of the supporting pins 120, the
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two connecting terminzls 56 and 116 are reliably connected

to each other. When thereafter the main..body 6 of the

developing device is further moved in the direction of

arrow 260, the main body 6 of the developing device is

-detached exactly from the main body of the image-forming

‘machine.

Toner cartridge and related elements

Now, with referehce to'Figures 1l and 12 in
conjunction with Figure 2, the toner cartridge and
related element will be described. :

Mainly with reference to Figure 11, the illustrated
tonér cartridge 88 has a square-columnar main body 288. The
main body 288 has an upper wall 290 haviné a toner sﬁpply
opening 292 (Figures 14-A to 14-C) defined therein. o
After £illing tnner, -fhe toner supply.opening 292 is’
closed by a closure 294. The lower end portion of the
main body 288 is funnel-shaped and a toner dischar&é'
opening 296 {Figures 14-A to 14-C) is defined at its
lower end. In the 1llustrated embodlment a rectangular
f;ange 298 is lntegrally provided at the lower end (the
opening part of the toner discharge opening 296) of  the
main body 288. By applying a flexible sheet maierial 300
to.fhe undef surface of the flaﬁge 298, the toner
discparge opening 296 of ihe main body 288 is |

' substantially sealed up. To make detachment of the sheet

material 300 easy, its one end portion is bent upwardly
and bonded to the upper surface of the flange 298.
Accordingly, the sheet material 300 can be easily

'stripped from the flange 298 by removing its one end

portion bonded to the upper surface of the flange 298 and
pulling it in the direction shown by an arrow 302.

| The toner cartridge 88 further:.includes a cover
member 304 for cloSing.the toner discharge opening 296 at
the time of: detachlng ‘the maln body 288 of the toner
cartrldge from the maln bodv 6 of the developlng device.
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The illustréted.cover member 304 is nearly rectangular
corresponding to the shape of the flange 298 and
depressed portions 306 for receiving the two side end
portions of the flange 298 are defined at both side ends
of the cover member 304._'Hence, the toner distharge
opening 296 of the main body 288 can be closed by
positioning the two side end portioﬁs of the flange 298
in the depressed portions_306 of the cover member 304 and
moving the cover member 304 relatively in the direction
shown by an arrow 308 (Figure 14-B) as shown in_Figure
14-C. Incidentally, as.shown in Figures 11 and 14-C, a-
stop piece- 310 for reliably hamperlna the movement of the
cover member 304 in the direction of arrow 308 when the
cover member 304 has been mountea in position on the
flange 298 is preferably prov1ded in the cover member
304. | o

In the illustrated embodiment, the toner cartridge
is constructed such that the cover member 304 cannot be
substantially moved in the detachlng direction when ‘it.

"has been mounted on Lhe_flange 298 of the main body 288

of the toner cartridge. Specifically, as shown in
Figures 11 and 14-C, detaching movement'hampering means

312 is provided in the flange 298 and the cover member

304. The illustrated detaching movement hampering member
312 is comprised of a combination of & hole 314
(cbnstitﬁting a depressed portion) formed in the flange
298 and an engaging pro1ect ing portion 216 -ormed in the
cover member 304. The engaging projecting pqrt;on 316 is -
inclined downwardly in the mounting direction bf arrow -

" 308 at its forward part in the mounting dLreCtlon, but

substantlally projects vertically at i:s rear end in the
mounting direction. Hence, when the cover_member 304 is

- moved in the direction of'arrow 308, the hole:314 and the

engaging projecting portion 316 are enaagea with each

-other bv the elastic deformation of Lhe flanae 298 and
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the engaging prcje
and the engaging projecting porti
engagement, it is substantially impossible to move the

cting portion 316. After the hole 214
o

n 316 have come into

engaging projecting portion 316 and therefore, the cover
member 304,_in a direction opposite to the direction
mentioned above. If désired, it is'possible to provide
the engaging protrudlng portion in the flange 298 and the
receiving depressed portion in the cover member 304
contrary to the above embodiment. - _

In the illustrated eﬁbodiment,'thé cover member 304

is constructed such that when it is not used, it is

detachably mounted on one side wall 318 (the rear side wall

as viewed in the mounting direction of the cartridge main
body 288 shown bty an arrow 320 in Figute 14-32) of the

main body 288 of the toner cartridae:' A pair of L- shaped
supporting protrus;ons 322 spaced from each other are
provided in the side wall 318 of the main body 288. Each .
of the supporting protrusions 322 extends vertically and
has a prdjecting poftion adapted to be bbsifioned in the

depressed portion 306 of the cover member 304. A stop

‘piece 324 is provided in the lower end portion of the

side wall 318. Hence, as shown in Figures 11 and 14-A,
the cover member 304 is détachably mounted on the side
wall 318 of the main body 288 by positioning the .
projecting portions'of'the supporting protrusions 322 in
the depressed portion 306 of the cover member 304 and

" moving the cover member 304 downwardly.. Upon mounting,
the lower edge of the cover member 304 in Figure 14-A
abuts against the stop piece 324 and is held in the ‘state

shown in Figure 14-A. 'In this mounted étété, the upper

end portion of the cover member 304 projects slightly
uphardly from the'uppér-Wall 290 of the main body 288 of
the toner cartridge. By'hdlding.the-projécting upper end
portion and moving 1t upwardly, the cover member 304 can'_
be easily detached from the side wall 218. Incidentally,
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it will be reagily.appreciatea gnat the cover hember 30&
may be adapted to be mounted on the flange 298 of the
main body 288 instead of the side wall 318 and, in this
arrangement, it is necessary to store rhe cover member 304
when the cartridge 88 is in use. (Furthermore, in this
arrangement, to prevent substantial engagement between

the hole 314 of the flange 298 and the engaging
projecting portion 316 of the cover member 304, it 1is
necessary to cover the hole 314 substantially by applying -
the sheet material 300 to at least the under-surface of
the flange 298).

Mainly with reference to Flgures 2 and 12, the
cartrldge loading portion 82 of the main body 6 of the
developing device into which the cartrldge main body 288
is loaded detachably has four side walls and is'nearly _
cylindrical, and a nearly_reotangular flange 326 is |
provided at its upper end. A seal member 328, such as a
sponge, capable of being elastically deformed is bonded

to the inner c1rcumrerent1al part of the rlange 326. A

cu1de cover 332 is attacnea to the outer circumferential
part of the flange 326 by means of a securlng screw 330.
The guide cover 332 define a pair of guide grooves 334 '
extendlng 1n the loaalng dlrectlon of the cartridge main
body 288 in cooperation with the flange 226 at both side
portions. at near‘v the central portion of the guide
cover 332 is formed a nearlv semicircular opening 336
opened at one end (on the loadlng side of ;he_main body
288). In order to permit easy loading of the cartridge
main body 288, it is preferred to enlarge the openings of
the guide grooves 334 by ‘upwardly 1nclrn1na one end '
portion'ot the gulde cover *32 at both its side portions
in a dlrectlon opp051te to the loadlng direction of the
cartridge main bouy 288 _hown by arrow 320.: A rotatlng

‘shaft 340 is rotatably mounted on one side wall 338 (the
‘51de wall located at. rlght bottom in F*aure 2) of- the
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cartridge loading portion 82. ,oﬁe end portion of the
rotating shaft 340 projeCts outwardly through the side.
wall 338, and this projécring end portion isgdrivingly
connected to an output -shaft 342 of the electric motor
122.' In the illustrated embodiment, a receiving
depressed portion 344 is provided in one end portion_of
the rotating shaft 340 and an engaging pin 346 ie
proﬁided in the output shaft 342. By inserting the
engaging pin 346 into the.depressed portion 344, the
rotating shaft 340 is drivinle'connected to the outpht
ehaft 342. The other end portion of the rotating shaft
340 projects inwardly thrcugh the side wall 338 and the
helical member 98 of the toher transfer means 34 is
connected to this inwardly'projecting end portion of the
rotating.shaft 340 (see Figures 13-A and 13-B). In
relation to the rotating shaft 340, discharge '

'facilitating means 348 is provided in order to increase

the'dischargeability of the toner in the cartridge main
body 288. With reference to Figure 13-A also, the

illustrated discharge facilitating means 348 is equipped'

with a supporting shaft 350 (which extends substantially

vertically with respect to the rotating shaft 340) .

supported rotatably between'the facing end walls_ef,the

cartridge loading portion 82. An actuating piece 352 is
attached to an intermediate part of the .supporting shaft
350 by means of a securing screw 354, and an oscillating
member 356 is attached to its one end portion located
within the toner discharge chamber 86. The'oscillating,
member 356 projects outwardly through an openlng 357
formed in the side wall 338 and a pro:ectlng portlon 356a
extending upwardly of the rotating shaft 340 is provided
at the free end porticn of the oscillating member 356..

" On the other hand, an actuating protrusion extending.

radially outwardly is prov16ed on the perlpheral surface
of the rotatlng shaft 340, and thls actuatlng protru51on
/
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358 is adébted to act on the prqjecting poftion 356a of
the oscillating member 356. In the illustrated

" embodiment, a biasing spring 360_is attached to the

oscillating member 356. One end portion of the biasing
spring 360'is_engaged with the oscillating member 356 and
its other end portion is engaged-with part of the
cartridge loading portion 82. The biasing spring 360
biases theé oscillating member 356 in the direction shown’
by an arrow 362 (Figure 13-A), whereby the oscillating
member 356 is usually held at an angular position shown
in Figure 13-A at which. the front end portion of the
actuating piece 352 abuts at the under surface of the
flange 298 of the cartr;dge main body 288. Accordingly,
when the electric motor 122 is rotated in a predetermined
direction, the helical member 98 is similarly rotated via
the rotating shaft 340, and the toner discharged into the -
toner discharge chamber 86 is transferred in the
direction of arrow 96 (Figure 2) in the toner transfer
chamber 32 (Figure 1) by the action of the helical member
98. Furthermore, when the rotating shaft 340 thus
rotates, the.éctuating_protrusion 358 provided in the
rotating shaft 340Iacfs 6n the projecting portion 356a of

‘the oscillating member 356 to oscillate the oscillating

member 356 in.the directions shown by arrows 362 and 364.
Specifically, when with the rotation of the rotating
shaft 340 in the direction of arrow 366 (Figure 2), the
actuating protrusidn'358 écfs on fhe projecting_portion
356a and elevates it,  the oscillatihg member 356 is
pivoted in the direction of arrow 364 against the biasing
force of the biaSing spring 360 (Figure 13-B). When the

- the oscillating member 356'is pivoted'in'the direction of

arrow 362 by the biasing action of the biasing sprlng
360, and the front end portlon of the actuatlng piece 352.=H
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provided in the suppe:ting shaft 350 collides wifﬁ the
flange 298 of the main body 288 (Figure 13-A). The
collision of the actﬁating piece 352 results in an impact:
on the cartridge main body 288, whereby the blocking of
the toner in the carridge main body 288 is eliminated and
the toner is precisely releaeed; Furthermore. the toner
remaining on the inner surface of the mainabody 288 is
also released. Thus, the discharge of the toner within
the cartridge main body 288 is fac;llgated and the toner
is rellablv discharged. .
The developlng device in the illustrated embodiment
is also constr ructed such that unless the cover member 304 .
is mounted on the main body 288 of the cartrldae the
cartridge cannot substantially be detachea from the
cartridge loadlng portion 82 of the main boay 6 of the
developing device. Again, with reference to Figures 2
and 12, a pair of suppbrting.protrusions 368 extending
downwardly are provided in the under surface of the
flange 326 provided. in the cartrldge loadlng portlon 82
in the illustrated embodiment. An engaglna member 370 is

mounted vertically movablv between the pair of supporting

_protru51ons 368. The enaaglng member 370 has a main body

portion 372 mounted movabLy on the supporti ing protrusions
368 and a pair of engaging claw portlons 374

prov;ued respectively in. ‘the opposite ends of the

main body portion 372. A biasing spring member

378 is interposed between an engaging member 376'

‘attached to the lower end.of each subporting'protrusion'

368 and the main body portion 372. The b1a51ng spri ng

.member 378 elastically biases the engaging member 370

upwardly; If desired, 1nsteaa of the -above arrangement,

- it is also possible to prov1de the engaglng member 370.

35

1ntearally in the flange 326 and form a sllt in the
joining part between the flance 326 and the engaglng
member 470 and ehus permlt the pair of engaglng-claw
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portions 374 to mcve vertically by the elastic deformation
of the main body portion 372 of the engaging member 370.
On the other hand, a pair of notches 380 corresponding to
the pair of engaging olaw.oortions 374 of the engaaing
member 370 are prov1aed in the two side end portlons of
the flange 298 in the cartridge main body 288. . The palr'

'y

of notches 380 extend lnwardly from both side ends of the

flange 289 and define receiVing portions for_reteiving

the engaging claw portions 374. As shown in Figure 2,
notches 282 through which the engaglng claw portions 374
of the engaging member 370 can pass are formed in the flange
326 of the cartridge loadlng portion 82. _

Now, with reference to Figures 14-A to 14-C, the
operations of loading and detachlng the cartrldge main
body 288 will be described. '

- In loading the main ‘body 288 on the cartrldge

loadlng portion 82, both 51de end portions of the flange

"~ ~ 298 are positioned 1n the palr of gulde grooves 334

20

25

30

35

defined 1n the cartridge Loadlng port-on.82 and moved in
- the loading direction shown by arrow 320 (Figure 14-3).

As a result, the two side end portions of the flange 298

- are guided by the pair of guide grooves 334 and the main bodyf

288 1is posxtloneo at the loaded position snown in Figure
14-A (by the abutting of the left end in rﬁgure 14-A of

the’ flange 298 against. the ena ‘wall 332a of the guide

cover 332, the movement of the ‘main body 288 beyond ‘the.

loaded position is hamoerea) ~As a result, as shown in

Figure 14-a, the pair of enaaalng claw portlons 374 of

'the'engaging member 370 pass through the notches 382

formed in the rlange 326 and pro;ect -nto the notches 380

formed in the flange 298 of the’ cartr_dge maln bodv 288, andf_f

are reliably engaged with part of the flange 298. As shown.

in Figure 1l4- A the engaglng cl aw por ons 374 are .f
substantlally vertlcal at the front end and lncllned

downwardly towaru,thelr:*ear,end when.v1ewed”1n“the; -
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loading direction of arrow 328&. Hence, when the engaging

‘claw portions 374 come'*nto-enoaaement with part of the

‘£lange 298, the movement or the cartrldge main body 288

in the detaching alrectlon of arrow 384 (Figure'lé-B) is
crevented, and unless the cover memper 30&_is '
mounted, the cartridge maln'body 288 cannot

be detached. '

Then, part of the sheet material 300 bonaed to the
flange 298 in the cartrﬂoge ‘main boay 288 is peeled and '
pulled to detach it completelv from the flange 298. As af
resnlt the toner alscharge opening 298 of the cartrldge

main body 288 is exoosed ‘and the toner in the cartrldge

main body 288 is dlscharged into the toner dlscharge

'cnamber 86 througn the . toner dlscharge openlng 296.

On the other hand to detach the’ cartridge main
body 288 from the cartrldge loading portlon 382, the cover

member 304 detached from. the side wall 318 (Flgure 11) of ’

the cartrldge main booy 288 is 1nserted between the
ange 326 of the Cartrldge loaalng portlon 82 and the
nge 298 of the main bodv 288 and moved in the
di ectlon of arrow 208 as lar as the 9051tlon ‘shown - in-
Flgure 14-B. (The movement of the cover member 304
bey nd ‘this position. can be hamoered by’ the abuttlng of
the ;stop olece 310 prov1oed in the cover member 304

'aaalnst the rlant end ot the tlange 298 ln ‘Figure 14-38).

Since the enoaglng claw Dortlons 374 are 1ncllned

. upwardly in the loading . dlrectlon shown - by arrow 108 the.

insertion of the cover member 304 is oermltted. With the

. ~movement of the cover member 304 in. the loadlng
- 30 .

dlrectlon, the engaglng member 370 is moved downwardly
aoalnSt the b1a51na rorce of_the b1a51ng sprlng 37B '
When the cover member 304 covers the’ under surtace of _
the flange ”98 ~the oalr of engaglng claw portlons 374 .

move from the notches 380 ho permlt movement or the

cartrloge ma*n body. ’88 ln the cetacnlng dlrectlon shown
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by arrow 384. When the cover member 304 is so mounted,
the toner discharge opening 296 of the cartridge main
body 288 is closed by the cover member 304, and its
engaging proje ting'portion.316 is'gositioned in the hole
314 formed in the flange 298. Thus, the:mouement.of the
cover member 304 in the detaching direction with respect
to'the cartridage main.body 288 can be prevented.

_. - Thereafter, the cartrldge main bedy 788 is moved in
the detachlng dlrectlon of arrow 384 together with the
cover member 304. As a resurt as shown 1n rlgure 14 C,
the cartrldge main booy 288 can- be detached while its

‘toner discharge opening 296 ls being covered Wth the

cover member 304. . Even when the toner is. present in some

" amount within the cartrldge main body ZBBL ;t does not’

scatter outside.
Modified embodlmentS'
While the invention has been descrzbed w1th reaard

to one embodlment or the develoolng device constructed in
accordance with this 1nventlon it should be understood
that the ﬁnventlon_rs not 11mlted to this specific
emoodlment ‘and varlous changes and modlrlcatlons are
poss;ble w1thout deoartlno ‘rom the scope of ‘the-
invention as described. and clalmed hereln._f”

For example, in the illustrated embodimentr;the

'mechanlsms relating to_the cover member 304 are oescr;oed‘

with reoaro to an embOdlment in ‘which the cartr dqe main

body 288 is loadeo into ‘one end port-on or'the develoolna

section 4 or the. developlng device 6. r"h:x.s is not.
llmltatlve however., Thev can be eoually applled to an
embodiment .in whlch the cartr;ooe maln booy ls loadeoﬁ"

'detachably 1n the toner holdlng chamber of the deve‘oolngr

'.dev1ce.__

Furthermore ln the l1u5trateo emboolment _bne“

-:develonlng dev1ce lS detachably mounted arouna the?

rotatlng drum 42. .des;red for monocolor coovxng o* ‘a
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_"'mult:l.pllcn.tv of co_ors S
two or more develoo*ng dev:.ces may be detachably mounted

' _around the rotating- drum 42, ,. as descrlbed for example,
in. the spec:.f:.catlon ‘and © draw:mgs or Japanese Patent

5 Appllcatlon No. 233929/1986.
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1. a cartrldge/cover member comblnatlon for
mounting to an image developing device of an image
forming machine, said combination comprising;

a cartridge for containing toner and having a
toner discharge opening (296), the cartridge being’
selectively detachably mountable on a main body of the
developing device to enable said toner discharge
opening (296) to align with a toner inlet opening of
the main body whereby toner may be supplied
therethrough from said'cartridge to the main body;

the carﬁridge having a receiving portion (380)
for receiving an engaging member of the main body when
said cartridge is mounted on said main body to thereby
prevent removal of said cartridge from said main body;
and

a cover member (304) for selecfively blocking
said toner discharge opening (296);

characterised in that said cover member (304) is
selectively removably mountable on the cartridge (88).
for releasing said engaging member of the main body
from said receiving portion of the cartridge to enable
the cartridge to be detached from said main body (é).

2. A combipation according to claim 1, wherein
said.receiving portion comprises an aperture (380) in
a flange portion (298) adjacent said toner discharge
opening (296). |

3. A combination according to claim 1 or 2,
which further'comprises detaching movement hampering .
means (314,316).providedion said cartridge and said
cover member for preventing detachment of the cover
member (304) from the cartridge after the cover member
(304) has been mounted on the main body of the
cartridge. ' :
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4. A developing device characterised by a main
‘body provided with applicator means for applying a
devéloper to a latent electrostatic image, and a toner
cartridge adapted to be detachably loaded into the
main body and including a cartridge main body and a
cover member for closing a toner discharge opening
formed in the main body of the cartridge, said toner
cartridge being constructed such that unless the cover
member is mounted on the cart;idge main body, the
toner cartridge cannot substantially be detached from
the main body of the developing device.

5. A developing device as.claimed in claim 4

wherein a receiving portion is defined in the main
body of the cartridge; an engaging member adapted to

- be received detachably in the receiving portion is
mounted on the main body of the developing device;

" when the main body of the toner cartridge is mounted
.detachably on the main body of the developing device,
the engaging member is received in the receiving
section of the cartridge to make the main body of the
cartridge substantially impossible of detaclment from
the main body of the develéping device; and when the
cover member is mounted on the main body of the
cartridge, the engaglng member is detached from the
rece1v1ng portion of the main body of the cartridge to
permit detachment of the main body of the cartrldge
from the main body of the developing device.

6. A developing device as claimed in claim 5
wherein the engaging member is mounted on the main
body of the developing device vertically movably;
biasing means for biasing the engaging member upwardly
is provided; the upper end of the engaging member is
inclined upwardly in the mounting direction of the
" cover member; when the main body of the cartridge is

* C L M H * |



-
IThls Sheet Has Been

W

detachably loaded into the main body of the developing
device, the engaging member is_received in the
receiving portlon of the main body of the cartridge by
the action of the biasing member; and when the cover
member is mounted on the main body of the cartridge,
the engaging member is detached from the receiving
portion of the main body of the cartridge incident to
the movement of the .cover member in the mounting
direction against the biasing action of the biasing

means. _

7. A developing device as claimed in claim 4
wherein detaching movement hampering means is provided
in the main body of the cartridge and the cover member
which hampers the movement of the cover member in the
detaching direction after the cover member has been
mounted on the main body of the cartridge. '

8. A developing device as claimed in claim 7
- wherein the detaching movement hampering means is
comprised of a combination of a receiving depressed
porfion provided in one of the main body of the
cartridge and the cover member and an engaging
projecting portion provided in the other of the main
body of the cartridge and the cover member and adapted
to be received in the receiving depressed portion.

9. A developing device as claimed in claim 4
wherein the cover member is detachably mounted on the
side wall of the main body of the cartridge when it is
not in use. :

10. A-develoging device és claimed in claim 4
wherein the toner discharge opening of the main body
of the cartridge is sealed up by a flexible sheet
material; and by loading the main body of the _
cartridge on the main body of the developing device
~and thereafter peeling the flexible sheet material,
the toner discharge opening is exposed, and the toner
in the cartridge is supplied.
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